In the title compound, bis(2-methoxyethyl xanthato-S)(N,N,N 0 ,N 0 -tetramethylethylenediamine-2 N,N 0 )zinc(II) acetone hemisolvate, [Zn(C 4 H 7 O 2 S 2 ) 2 -(C 6 H 16 N 2 )]Á0.5C 3 H 6 O, the Zn II ion is coordinated by two N atoms of the N,N,N 0 ,N 0 -tetramethylethylenediamine ligand and two S atoms from two 2-methoxyethyl xanthate ligands. The amine ligand is disordered over two orientations and was modelled with refined occupancies of 0.538 (6) and 0.462 (6). The molecular structure features two C-HÁ Á ÁO and two C-HÁ Á ÁS intramolecular interactions. In the crystal, molecules are linked by weak C-HÁ Á ÁO and C-HÁ Á ÁS hydrogen bonds, forming a three-dimensional supramolecular architecture. The molecular structure was optimized using density functional theory (DFT) at the B3LYP/6-311 G(d,p) level. The smallest HOMO-LUMO energy gap (3.19 eV) indicates the suitability of this crystal for optoelectronic applications. The molecular electrostatic potential (MEP) further identifies the positive, negative and neutral electrostatic potential regions of the molecules. Half a molecule of disordered acetone was removed with the solvent-mask procedure in OLEX2 [Dolomanov et al. (2009) . J. Appl. Cryst. 42, 339-341] and this contribition is included in the formula.
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Chemical context
Xanthates (dithiocarbonates) are related to the dithiolate family. Xanthate is a bidentate monoanionic sulfur-sulfur donor ligand. It stabilizes complexes of most of the transition elements and can bind metal centers in monodentate, isobidenate, anisobidenate or ionic modes. Xanthates have the ability to inhibit the replication of both RNA and DNA viruses in vitro (Friebolin et al., 2005) . They have been used as accelerators in the vulcanization of rubber (Gupta et al., 2012) , in cellulose synthesis (Tiravanti et al., 1998) , as collectors in the froth flotation of metal sulfide ores (Lee et al., 2009) and as reagents for heavy-metal sedimentation in waste-water treatment (Chakraborty et al., 2006) . In our previous work, we prepared and structurally characterized nickel(II) and zinc(II) n-propylxanthate complexes containing N,N,N 0 ,N 0 -tetramethylethylenediamine as a neutral ligand. Both complexes showed a distorted octahedral environment around the metal center (Qadir & Dege, 2019) . In this paper, we report the synthesis and crystal structure of a zinc(II) 2-methoxyethylxanthate complex containing N,N,N 0 ,N 0 -tetramethylethylenediamine, [Zn(S 2 COC 2 H 4 OCH 3 ) 2 (tmeda)], which was investigated by a DFT study.
Structural commentary
The molecular structure of the title compound is illustrated in Fig. 1 . The Zn II ion is coordinated by two N atoms of the N,N,N 0 ,N 0 -tetramethylethylenediamine molecule and two S atoms from two 2-methoxyethylxanthate molecules. The Zn1-N1, Zn1-N2, Zn1-S1 and Zn1-S3 bond lengths are 2.141 (5), 2.123 (5), 2.3107 (9) and 2.3050 (9) Å , respectively (Table 1) . These bond distances are similar to those reported in the work of Cusack et al. (2004) . The C7-O8 and C13-O14 bond lengths are similar [1.344 (3) and 1.346 (3) Å , respectively], while the C9-O8 and C15-O14 bonds are also not significantly different [1.454 (3) and 1.459 (3) Å , respectively]. In the same way, the C10-O11 [1.417 (3)] and C16-O17 [1.418 (4)] bond lengths are similar to each other. All of the C-O bonds show single-bond character. In the {S 2 C} section of the xanthate ligands, the carbon-to-sulfur S1 distance is 1.731 (3) Å , which is typical of a single bond whereas the carbon-to-sulfur S2 distance of 1.647 (3) Å is typical of a carbon-to-sulfur double bond. In the molecule, weak C1-H1CÁ Á ÁO8, C2A-H2ABÁ Á ÁO11, C5A-H5AAÁ Á ÁS1 and C6-H6CÁ Á ÁS4 intramolecular interactions are observed ( Table 1 Selected geometric parameters (Å , ).
Zn1-S1 2.3107 (9) S1-C7 1.731 (3) Zn1-S3 2.3050 (9) S2-C7 1.647 (3) Zn1-N1 2.141 (5) S3-C13 1.723 (3) Zn1-N2 2.123 (5) S4-C13 1.657 (3) S3-Zn1-S1 125.54 (3) N1-Zn1-S3 106.5 (2) N1-Zn1-S1 105.2 (2) N2-Zn1-N1 86.9 (2) Figure 1 The molecular structure of the title complex, with the atom labelling.
Only the major component of the disordered amine ligand is shown. Displacement ellipsoids are drawn at the 50% probability level. Symmetry codes: (i) x À 1 2 ; Ày þ 1 2 ; z þ 1 2 ; (ii) x þ 1 2 ; Ày þ 1 2 ; z þ 1 2 ; (iii) x À 1 2 ; Ày þ 1 2 ; z À 1 2 ; (iv) x; y; z À 1; (v) Àx þ 2; Ày; Àz; (vi) Àx þ 2; Ày; Àz þ 1.
Figure 2
A view of the crystal packing of the title complex. Dashed lines denote the intermolecular hydrogen bonds (Table 2 ). Symmetry codes: (i) x À 1 2 , Ày + 1 2 , z À 1 2 ; (ii) x + 1 2 , Ày + 1 2 , z + 1 2 .
Supramolecular features
The crystal packing of the title compound ( Fig. 2) features intermolecular hydrogen bonds (C6-H6BÁ Á ÁO11 i , C3A-H3ABÁ Á ÁS2 ii , C6A-H6AAÁ Á ÁS1 ii , C4A-H4AAÁ Á ÁO17 iii , C4A-H4ABÁ Á ÁS3 iii , C9-H9AÁ Á ÁO17 iv , C9-H9BÁ Á ÁS2 v and C18-H18BÁ Á ÁS2 vi ; symmetry codes as in Table 2 ), which connect the molecules into a three-dimensional supramolecular architecture.
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Frontier molecular orbital analysis
The highest occupied molecular orbitals (HOMOs) and the lowest unoccupied molecular orbitals (LUMOs) are named as frontier molecular orbitals (FMOs). The FMOs play an important role in the optical and electric properties. The frontier orbital gap characterizes the chemical reactivity and the kinetic stability of the molecule. A molecule with a small frontier orbital gap is generally associated with a high chemical reactivity, low kinetic stability and is also termed a soft molecule. The density functional theory (DFT) quantumchemical calculations for the title compound were performed at the B3LYP/6-311 G(d,p) level (Becke, 1993) as implemented in GAUSSIAN09 (Frisch et al., 2009 ). Fig. 3 illustrates the HOMO and LUMO energy levels of the title compound. The small HOMO-LUMO energy gap (3.19 eV) in this compound indicates the chemical reactivity is strong and the kinetic stability is weak, which in turn increases the non-linear optical activity. As a result, with the small HOMO-LUMO energy gap, this compound could potentially be used in optoelectronic applications.
Molecular electrostatic potential (MEP)
The MEP map of the title molecule was calculated theoretically at the B3LYP/6-311G(d,p) level of theory and is illustrated in Fig. 4 . The blue-coloured region is electrophilic and electron poor, whereas the red colour indicates the nucleophilic region with rich electrons in the environment and provide information about interactions that can occur between molecules (Tankov & Yankova, 2019 The electron distribution of the HOMO and LUMO energy levels of the title compound.
Figure 4
The total electron density three-dimensional surface mapped for the title compound with the electrostatic potential calculated at the B3LYP/6-311 G(d,p) level.
C-HÁ Á ÁO interactions in the crystal structure. The negative potential value of À0.092 a.u. indicates the region that shows the strongest repulsion (electrophilic attack). In addition, the most positive region is located at the hydrogen atoms and shows the strongest attraction (nucleophilic attack) sites, which involve the N,N,N 0 ,N 0 -tetramethylethylenediamine moiety.
Synthesis and crystallization
Tetramethylethylenediamine (10 mmol, 1.16 g) was added to a hot solution of Zn(CH 3 CO 2 )Á2H 2 O (10 mmol, 2.20 g) in 2-methoxyethanol. A hot solution of potassium 2-methoxyethylxanthate (20 mmol, 3.81 g) in 2-methoxyethanol was added and the mixture was stirred for 30 min. Water was added to the mixture and a white precipitate was formed. The product was recrystallized from acetone.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The C-bound H atoms were positioned geometrically and refined using a riding model, with C-H = 0.98 and 0.99 Å and with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C) otherwise. All atoms of the amine ligand are disordered and were modelled as two orientations with relative occupancies of 0.538 (6) and 0.462 (6). The diffuse electron density of half an acetone solvent molecule was removed with the solvent-mask procedure implemented in OLEX2 (Dolomanov et al., 2009 ). There are two voids of 122.4 Å 3 in the unit cell and the electron count was 18.2 per void.
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Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXT (Sheldrick, 2015a); program(s) used to refine structure: SHELXL (Sheldrick, 2015b); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009) . 
Bis(2-methoxyethyl xanthato-κS)(N,N,N′,N′-\ tetramethylethylenediamine-κ 2 N,N′)zinc(II) acetone hemisolvate

Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 1.482 (7) C16-H16A 0.9900 N1A-C2A 1.482 (7) C16-H16B 0.9900 N1A-C3A 1.494 (7) C16-O17 1.418 (4) N2A-C4A 1.496 (7) O17-C18 1.420 (4) N2A-C5A 1.479 (7) C18-H18A 0.9800 N2A-C6A 1.490 (7) C18-H18B 0.9800 C1A-H1AA 0.9800 C18-H18C 0.9800
Hydrogen-bond geometry (Å, º) Symmetry codes: (i) x−1/2, −y+1/2, z+1/2; (ii) x+1/2, −y+1/2, z+1/2; (iii) x−1/2, −y+1/2, z−1/2; (iv) x, y, z−1; (v) −x+2, −y, −z; (vi) −x+2, −y, −z+1.
